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(54) ALUMINUM-BASED BONDED STRUCTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an aluminum- 
based alloy structure which is friction stir welded while 
maintaining excellent characteristics of strength and 
corrosion resistance. 

SOLUTION: At least one of works to be bonded is 

formed of aluminum-based alloy subjected to mechanical m 
alloying and sintered, or aluminum-based alloy of the - ^ v * 

mean crystalline size of 100-5 X 103 nm, and bonded by ^ 
the friction stir welding method, and the aluminum-based \ " - 

alloy in which the mean crystalline size of at least one of - ; ; ^yijr-' \J*0 j!** r 

the works is 100-5 x 103 nm and pure aluminum or i& ■ nHjj | P B ^ — jjjgftft 

aluminum-based alloy in which the mean crystalline size 7 V " 
exceeds 5 X 103 nm are welded by the friction stir 
welding method. 
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(54) [fg^®^] :r;p3r:9Ag&-&»j6tt 



(57) mm 

«¥$*J«ftft8« 1 0 0~5X 1 0 3 nmTS57;l/5 
gi55l00~5X10 3 nmTftSTfS^^Al^ 
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1 



0 0 - 5 X 1 0 3 nmTfe^TJl/S-'J'Aa-a-^ 

t •& 7 ;p 5 - f Ai^iiiii . 

^100~5X10 3 nmT$.57;i'5Z'?i>aM 
t, 5fi^i^SSiS* ? 5 x 1 O 3 nmSi^.Si7JI/5- 

Tg-pcE ftV>S £ t if* 7 )V 5 ~# 

mm. 

Ml** 4] StSM®»< tfe-**^ Si 
+Fe l.OXMT.-Ci 0.2%£tT, Mn0.05%KT, Mg 0.1 
%&CF, Zn O.^-KCFRtfTi 0.1%fiTF£##U 20 
^ft!SgAU 0 0~5X 1 O 3 nmTSSTfS-fA 

[|ft$3t5] MSX, Si+Fe l.OXHT. Cu 0.2%M 
T, Mn0.05%£TF, MgOAX&CF, Zn0.1%£TFK.t*Ti 
0. 1XK,T*##U WflMS** 10 0-5X10 

X 1 0 3 nm*«**tt7;i'5=«>.fcJ«*7;i'3=«?A 

t^ttST^S^^AS^iitft. 30 
[■W»*6] WMrtto^< Si 
1.2%JJTF, Fe 0.7%eTF, Cu 3.9— 6.8%, Mn 1.2% 
MT, Mg 1.8X&TF. Cr 0.10%£iT, Zn 0.25%BCF, 
Zr+Ti0.25%MT£##U W^ftma^l 0 0-5 
X10 3 nmTabST;i'5->?Aa-&<fe^67S;»3, Jt$& 

[«aR3S7] MFC. Si l.ZXKT. Fe 0.7XKT. Cu 
3.9-6.8%, Mn 1.ZXJ2TF. Mg 1.8XJSTF. Cr 0.10% 
SKT, Zn 0.25XKT. Zr+Ti 0.26X&TS-&3TU ¥ 40 
i^illtg)!iU0 0~5X10 3 nm-Ca&ST;l/5^^ 
AS^i, 3p^aii^5X10 3 nm^MSi 
7Jl/5-5XIJA7;R-fASMt«I#g^ 
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m&ms'i mmx, si o.6%^t, Fe o.8%«t, cu 

0.30%^T, Mn 0.8-1.5%, Mg 1.3XCTF, Cr 0.20 
%SkT, Zn 0.40%1^T. Ti 0. lOX-KTS^frU 
ffiatfi&tfl 0 0-5 X 1 0 3 nmt*57;l/5-!>A 
¥^iieg^5xi0 3 nm*I^.SM7 

lc«j;oT^-&sn^2.j:t*#^frs7;i/5r:^A» 



[tft&gU 0] ttttfctt®-***. Si 0.40% 

jy.T, Fe 0.50%£CF, Cu 0.20%£CF, Mn l.OXHT, 
Mg 0.50-5.0%, Cr 0.35%^T, Zn 0. 25%fiTFKXKTi 

0. 20XBTF**WU WIHMttbP 10 0-5X1 
0 3 nm-ei&^7^\-^A*^A>&^0, 

[M#*l 13 mST, Si 0.40%WT, Fe 0.50%J^ 
T, Cu 0.20%£TF, Mn 1.0XSTF. MgO. 50-5.0%, Cr 

0.35%£TF. Zn 0.25%fin\RtfTi 0.20%£TF£-&# 
U 3pJ#i&iiM&g3&U 0 0-5X 1 0 s nm-efcS7;i' 
S^^AS^t, 5f^^ffi^g^5X 1 0 3 nmSl 
^^MX«7;P5^r>A»-&^i*W^«#ffi^f'^ 



0.8XBIT. Fe 0.8%KT, Cu 0.30%jy.T. Mn 0.8- 
1.5%, Mg 1.3X&T. Cr 0.20%£TF, Zn 0.40%^ 
T, Ti O.lOXfiTF***!-!. WIS^IOO- 
5X10 3 nmT**7^5=fAS^6ft!)> * 50 



[if** 12] «gE£r*f©'>&<i S*T', 
Si 0.40-0.8%, Fe 0.7%JWT, Cu 0.15-0.40%, Mn 
0.15%jy.T, Mg 0.8-1.2%, Cr 0.04-0.35%, Zn 0.2 
5%mWi 0.20%fiTr r £#*U WHMttb^ 1 
00 — 5X10 3 nmt?S57il'S- l ?AiMA v 5& 

[M&Hl 3 3 liT, Si 0.40-0.8%, Fe 0.7%£t 
T, Cu 0.15-0.40%, Ma 0.15%£VF, Mg 0.8-1.2 
%, Cr 0.04-0.35%, Zn 0. 25%«T;R.tfTi 0.20%^ 

t*^*u. ^mmaxm/fii o o-sx 1 o 3 mm? 

»S7;P5ri^Aa^t, ¥«W5xio s 
nm^lS^SMX^TJl/Sn^Aa^i/OWJSat^ 

matmi4i »&**©*!>&< t%-m^ mmx*, 

Si 0.40%^T. Fe 0.50%^, Cu 1.2-2.0%, Mn 0. 
30%£TF, Mg 2.1-2.9%, Cr 0.18-0.28%, Zn 5.1- 

6.i%Rtfzr+Ti o.25%&rf^mv, ^B^m* 

100-5X10 3 nmtr*57;P5— 

t-T^7;i'5r:^ A*-&^«jti). 

[flM£"Sl 5] **Tr, Si 0.40%£tT, Fe 0.50%& 
T, Cu 1.2—2.0%, Mn0.30%£TF, Mg2. 1— 2.9%, Cr 

0.18-0.28%, Zn 5. 1-6. l%R^Zr+Ti 0. 25%ETF£ 
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TOtSMftftfttl 0 0-5 X 1 0 3 nmTh* 
7JP5-^Al^t, WeSS«^5X10 3 nm 
3 SET ^ 5 = •> A X tt 7 )V 5. = A*-gr& fc #q* 

6] ItjRJHl — l 5 ©Wf tUi»fc*V>T, ffl 
^t^*R^fttll»*© / >^< £t>l«i£. 7 b 

mmvumzimv, mmvtdmm&Mm io 

MMB1I1 7] M*3S6, 7, 12~15 0V»tniWC 
MfoftJitl 8] fiMSSl~l 7 ©Wf ftj^fcSSVvr, M 

BMi©fliifc«w] 

[0 0 0 1] 

[^©s-rs&^w] *mw\$. m.mm&#ft*>i$. 
cits. 

[0 0 0 2] 

Jk<T*ct«*T?«*l'— JflW* (4*M¥li-i7008 
8) , *rPK-A«Ftt (#9HBg62-64486) , 7-f?n7 
(#M¥9-1 92838) &5W*$feli5k}8&:£}£ 

(#182000-246438) #t&5„ SfcHV*©*iqi*S2 
V»te#*#*>*WaialEbTI«(MlP»lcJ;D*^tt 40 

0&M2000-015462) — ©WSr^BS^*^ 

[0 0 0 3] 

tRimt ©#»#** 0 . iswwi* 1 5 a mj^T©# < ©m 

tt»7JP3=9A**f»**WSS3*i. SfcSn^** 
M§2EIX— /I— ^^;l/v->#v fl 5'A»?S*(l 
999) [D^lSttfif^t^^D o ¥ffl, D- 50 



#&«f£6T«&<, *n&©*tt*fls*m*«v»TSv» 

±WTSKf, «:i:AffiX»*»actbT©U— UWJ*. « 

iM««»a»d»T?«***i. *w«»"b»fl»©j*fttt 

tTift»SEa©a£»ia3tt»tsna:v». 
^Tf»a»©«»*^toi6^«a««jftfci4Tanf* 

So 

[0 0 0 4] #fEi!©BMfci, 7;i'5— tfA*****©* 

©^**WT*s»£*ras*rrs7^s=#A2s# 

[0 0 0 5] 

u< tL^b-^o^mmmmmfi 1 0 o~ 5 x 1 0 3 nm 
-e»s7;P5-^A*-a-^, nMwmws^tsfeickoT 

[0006] x> #«9js, mm&tt<D<j>tz< t *>-:*? 

&. «JEU*fcJEJfi7;i^5=«>Aa£^, nwaafUHtE 
MT 3 = »> A£-&&&# ? o X IfaMSMTfr 5-"?A 

as^©v>rn*T?. *F*b<ttW*www , i 0 0 

-5X1 0 3 nmT&O, |«*«*Nfr&asfcJ:-3TJ*& 



anv>sna:«»«fc-r*7-«'5=i>Aa6^* 

[0 0 0 7] JSC *56Uit3:» «*&W©£te < 
*©¥^®!S@* t 100-5X1 0 3 nmT?«657)P 
5z>JA«Mi. ^&r'Atfc&#*5X 1 0 3 nmSi 
^.S*B7;P3n9AXtt7^3-f Am^t^fiSEfll 

[0008] fMfcjfta-wenasfcSJ**© 
2oc»^&#j§ii^^ntxT?S5^wg 

fltiflbt*. 1^^©S^)«^#N*^*»K:J:oT 

[0 0 0 9] MfiT% Si+Fe 1.0XMT. Cu 

0.2%MT, Mn 0.05%^T. Mg 0. ISSfiCF, Zn 0.1 
T, Ti 0.1XKT«**b, 3»»)S«Mt^rill'F«L*^ 
6J&«»7JP3r:i7AR:*V>T, ^n6©¥l§^Si^S 

[0 0 10] II?, Si+Fe l.OXeiT, Cu 

Q.2%&Tf, Mn 0.05%JJ(.T, Mg 0. 1%&CF, Zn 0.1%^ 
T, Ti 0.lXftTmt, 3jBSWftlfc^nr»f*l«l*» 
6&S*67;i/5r:^Afe:*3^T. ¥^S«iS^Wig© 
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fctfflfc**— #©«ttft©8Mte 5X10 8 

[0 0 11] Si 1.2%MT, Fe 0.7 

%&,T, Cu 3.9—6.8%, Mn \.2%&CF, Mg 1.8%jy. 
T, Cr 0.10%^T, Zn 0.25%£TF, Zr+Tl 0.25%£TF 

[0 0 12] mmV, Si l.ZXfiTF. Fe 0.7 

%SKT, Cu 3.9-6.8%, Mn 1.1XKT. Mg 1.8XK 
T, Cr 0. 10X&T. Zn 0. 25%fiTF, Zr+Ti 0. 25%.KT 

a— m— *$"}&mts&\z&^T, y-mmMMm* 
[0013] #fg?a«, si o.6%£tf, Fe 0.8 

%^T, Cu 0.30%mT, Mn 0.8-1.5%, Mg 20 
T, Cr 0. 20%jy.T, . Zn 0. 40%m~F, Ti 0. 10%KT£ 

[0 0 14] **Wtt, Mfi-e, Si 0.6%KT, Fe 0.8 
Cu 0.30%£TF, Mn 0.8-1.5%, Mg l.MSH 
T, Cr 0.20%^T, Zn 0.40%jy.T, Ti 0.10%jy,T£ 

\z&^-^<Dmmm<ommt, 5 x10 s *M%.%mm 

[0 0 15] m*T*. Si 0.40%J^T, Fe 0. 

50%ECF, Cu 0.20%^T, Mn l.OXHT. Mg 0.50-5. 
0%, Cr 0.35%£TF. Zn 0.25%MT, Ti 0.20%MT£ 

nz>z.t&¥fm.t-r%>o 40 

[0 0 16] aSt?, Si 0.40%MT, Fe 0. 

50%fiTF, Cu 0.20%J^T, Mn 1.0%^T, Mg 0.50-5. 
0%, Cr 0.35%JJI.T, Zn 0.25%UT, Ti 0.20%£TF£ 

HBaK:»*— *©«»»©awt, 5xio s 

[0 0 17] *%Wte> MMX, Si 0.40-0.8%, Fe 
0.7%£TF, Cu 0.15-0.40%, Mn 0.15%mT, Mg 0.8 50 



-1.2%, Cr 0.04-0.35%, Zn 0.25%£CF, Ti 0.20% 

[0 0 18] *?£W\t, lit, Si 0.40-0.8%, Fe 
0.7%RT, Cu 0.15—0.40%, Mn 0.15%Jil.T, Mg 0.8 
-1. 2%, Cr 0.04—0.35%, Zn 0.25%firF, Ti 0.20% 

— #A— v-Un^-a-^fC^^T, W 

x 1 0 3 ®^S$aHCfe-5ffi^oSPtt^^#^* 

[0 0 19] stSSHft, MrC. Si 0.40%KT, Fe 0. 
50%i^T, Cu 1.2—2.0%, Mn 0.30%ETF, Mg 2.1-2. 
9%, Cr 0.18-0.28%, Zn 5.1-6.1%, Zr+Ti 0.25% 

-V A— mm— V^*->£A&-&&fw*ifcvr, ¥i%*§St 

[0 0 2 0] Sa-C, Si 0.40%£TF, Fe 0. 

50%£TF, Cu 1.2~2.0%, Mn 0.30%J^T, Mg 2.1-2. 
9%, Cr 0.18-0.28%, Zn 5.1-6.1%, Zr+Ti 0.25% 

n#A— mm— V^*^A3&-&&fc:*5V>T, 
Sg«loiBi:$5-*©t^l©i#i:, 5X1 

o 3 *M&&^mz&&mj5<oMtt&&&&w&&fefc 
[0021] 3{sssn«, *mmBMt&& 100-5x1 

0 3 nmTi&517;R-fA, 7;P3X#A— M— T 

;|/S^C7A— V^*>">A?f^&. TJl/3-^A— v£f 
^J'DA-i'U^^^, & J; #7^3-^ A— 1S» 

— v^->C7A*-&^tc43ViT, ^-n&ort, 2^©S 

sffl©i(5u7;U3r:^A^fc«7;P3n'?AS^ra±^ 

[0022] ^retSA&gtf l o o - 5 x 

10 3 nm©ffiffllc&^7 ; &;i'7r7.ffl^*^^7Jl' 

§§§fc*^i*Abfc^, 0^ b < moo-soo-cwma® 

[0 0 2 3] *58ffltt, tt7;i/3=l>A. 7^3-^A 

t;i/3-<?a— -7^>"^A3S-&^, t;p3->^ 

A— mm— '?if*i'V&1h-&&<D\*l<D— &^6"X?^ 



( 5 

7 

ft, ipi|^iSf*5l 0 0-5 X 1 0 3 nm<Oftfflfcfe 
Sfifl^^ttSSW^. tfrfafc67;i/3r:£A*5*tf 

t AM©rtiE«i* tg&3-- &ft^ e> 

[0 0 2 4] *^T*tt, TJl/S^fA-i-^^*^ 
^A&ftft, 7^5=9A-7^i"5'A—>'J 

mt-rs. 

[0 0 2 5] #§gf3T?«:, 7;W5-#Aa6*mi»ttft#: 

©jtMS«*N£ft«, #*fc«*^;i'S&tt*JStt#x© 
IcfMrttcDTHtMft^ttA:^ 6&ft-r3 ©*W£ bv>„ 

[0 0 2 6] J«£fl&#}gft«, #«¥7-505090#^C 

£ tic* D^-T5*jS^T^{ciS^«T© 
t & 0 , ft»«llo:ftKlitt8IBB*ie - bPHM©ft 

iiiiicmoTi£»T-5ctic*t)Sft, i»«»6«*'fro 

J£ft#j&^3W1 s ire#£. W*fttottJ«*J*ftTttii! 
ft, SliSaSEft«BiiT&£. 
[0 0 2 7] «WEbfcJ:5lc, 
^■n-fexco^ffC J; 0 7*5=9AHW«ajMS l o 
0 nmJMJt5 MmOTOlWgS«SntV^ 

LiSitt***** 1 , ***©»»**. "**«•© 

[0 0 2 8] 7*5 r !> AS«8©*18il^tt. JS 
©HUB. RtfflMW»rt»*»60»^±tf*BE*»*6*i 

swtts%>ofc»«-e*iinf**. -HftfciM«t#»© 

**«*ttfcftT?l»&©'2 /3t:ffiSU BMW* 6 6 0 
■C@DlCibS7;l'5^AiWCtt4 5 0"C@S?IC$> 

rfcflrrsa*. »#©»8dfla:©»ftlc*Sfctt*JftHrafc 

[0 0 2 9] Sfc|«J^»fcSM*t-sa5»©««W» 
T? % S It * SA-ltmolftflUfctoh S & * ISftSWtft 
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8 

ft«©*t*«#ttH^lc*SVM««S'b"^. Wc, Mil 

*>flUBT?s. *fc#ffi-rs»^«a^itJ;S!K#©fc: 
#wic, 3pj%ttHitts«», i o o~5 x i o 3 ©ubic 

**tt7*3=«7A. 7Jl/3-«>A-4a— 
ISftft, 7JP3-CA— "^tf^ftft, 7*5-fA 
— Vi^v'tfA&ftft, 7JI'5nfA- 1 7^->fA- 
->U 3 >JRftft, 43*tf 7Jl^-#A— H«— 
#A3KftftlC*>£i;s. 
[0 0 3 0] 7JPS— £A— £&?— -7^i"?AiM, 

y^S-^A— MSB— v^S^A&ftftteu i^EMMBi 

«#sfttir»*.£%>, &ft«w3*oraa©8&f&©i&«is 
**©*su*ftb&«ttT^ft«Wia©Mttftv». 

tic* 0 ftft&JgftllS£#S c t*»Tf«*. 
[0 0 3 1] »6»»tttLTHW*SVstt£TS*« 
IWT«t5i^B. *©«tt©tt~F*«'S*.** 

jsffi#S6©#m^©^-rct/5iT^s^, sicgsft» 
jftftw<wswiB*Rtw»artij©«»** DffiM-rs t# 
k. *©jsv»i|#ttiHfrsfe©Jctt, 

?M^*^ft*!irr«&j:-i*»*o3a*WTf**. 

[0 0 3 2] 

Bsw©sttt©#iB] e*sK«i) *ei»#»wic«* 

SttWI*©^^ («*%) -C&S. CCTtt, »E7 
Jl^Sn^A (No. 1) , 7*5=9 A— IB— T^*^ 
^A&ftft (No. 2) , 7*5~fA-'7>^>^ 
ft (No. 3) , 7*3=17 A— V^S'tfA&ftft 

(No. 4) , 7*3 = >7A— V^v-tfA— ->U3> 
»ftft (No. 5) , 43*tf7*5=#A— 
*->#A&ftft (No. 6) ©^EMtAfiibliMW 
»t,. »*©«*&« <5/im£Ui) **U <fc**» 
lc43t>T, *-&VittiSS®#M, a«Wlc±fB©*mic* 
fefitoftAttfctm (No. 7-12) *^-To 

[0 0 3 3] 
[*1] 
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■ mm 


VI ft # a 






Si 


Fe 


Cu 


Mn 


M S 


Cr 


Zn 


11 


Zr 


Al 


1 




0.19 


0.23 


0.03 


0.04 


0,03 




0.03 


0.04 






2 




0.52 


0.65 


3.8 


0.51 


0.48 


0.10 


0.24 


0.09 


0.13 




a 


A|-Mnft 


0.60 


0.72 


0.31 


Ml 


0.34 


0.09 


0.25 


0.11 






4 


AI~Mg& 


0.24 


0.39 


0.0S 


0.82 


2.78 


0.14 


0.26 


0.18 






5 


AI-M^SiS 


0,59 


0.38 


0.1 1 


0.12 


0.82 


0.09 


0.11 


0.10 






e 




0.28 


0.34 


0.18 


0,31 


0.9 


0.24 


5.1 


0.21 


0.24 




7 


WAIT 


0.20 


0.25 


0.04 


0.03 


0.03 




0.04 


0.03 




m$ 


6 


Al-Cu-Mf&t 


0.50 


D.7 


4.0 


0.50 


0.50 ' 


0.10 


0.26 


0.08 


0.12 




9 


Af-Mn^t 


O.Bf 


0.7 


0.30 


1.2 


0.33 


0.10 


0.26 


0.10 




ntt 


10 


Al-M«3&+ 


0.25 


0.40 


0.10 


0.83 . 


2.8 


0.15 


0.25 


0.20 






11 


AHMl~Sl3fct 


0.80 


0.35 


0.1 0 


0.10 


0.80 


0.10 


0.10 


cuo 






12 


AI-Zn~Me36t 


0.30 


0.35 


0.20 


0.30 


1.0 


0.25 


5.0 


azo 


0.23 










mm 


(MPa) 


(%> 




No 






f 


«AI 


720 nm 


292 


8 


2 


Al-Cu-Mg3& 


2.1 m m 


520 


10 


3 


AhMnfc 


1.8# m 


360 


s 


4 




1.8 jim 


502 


5 


5 


AI-Mg-Sl3S 


3 BO nm 


355 


& 


6 


Al-Zn-Mg£ 


1.8#i m 


820 


18 


7 




84 /zm 


110 


8 


8 


AHCu-MgSfct 


;53/rm 


408 


10 


9 


At-Mn&t 


72 /im 


205 


10 


10 


AH-Mg&t 


52 


295 


12 


tl 


Al-Mg~Slj«t J 58 


300 


12 






12 


AhZn-Mc^t 1 04 ttm 


562 


12 





[0034] m&ommt, ^nminm&.r<D%<D mmmmzn-itco z<DK.mtt*&MJ>mx-.^ 

fc. No. 8. 1 1. 1 2©*m©«U*fc#tfa. AM 6 HKf*tbT, No. lT?«8iM*;k No. 5 

^a^AX^MM^ML.fc«^<DfflT*S. TJtt6*-fir^*)gl/fc. No. 2£No. 6 ©*t» 

[0 0 3 5]® ll:ft*MitTNo. 1 (DftgftUftS »» ^WffiMTJ*^ 5 Oatlfc^Dv **ffc#bT; 

^To WKft» 7 2 OnmT'fc-So « 1 Ci^Ptt. 3 4 0 < CTi&IWffi®£fT o fc. *S2 mmST 1 /IX STi: 

«2t:StyntX«§n&. No. 1~6©«£ i:EI*^9 0' ^5^DXffiM<£l6/iXfr^fe. 
ft#:=K*t©*#«^^*^^^^T^-ro N [0 0 3 6] 

o. lMTOo. 5 *-r^M*nXT*S 4 30 [^2] 



( 6 ) 



( 7 ) 002-346770 

11 12 

.*2 









No 






m 






2 


Al-Cu-Mg& 






3 


AHtfn& 






4 








5 








6 








7 


«Alt 


■AM'i-l^'MmilEZltt. mi n~ ~tx -fc -fc 




B 


Al-Ctr-Mglfct 


fmM*vm *^ **» CTflFJ IT* IT f Wfflf y , ^'n**\vww w|"»|^)if i^'i^'l'r 




9 


AI-Mnffit 






10 


Al-Me&t 






11 


AhMff-Sl^t 






12 


Al-Zrr-Wg^1 







t:JlSflM6SSfcjSfttW 



[0 0 3 7] No. 3©WaSlK*bfcMo^X S. *?\ &»ttbtt0*tttt 1 . 2 *«««©saBLhfc 

u sus 3 o 4M<D#—)\'t£.%\z. sus 3 0 4#j m.mm-r&wvtviimM&y-K * zm-smi-m xu 

>^ (MA) »a-r*CfclcJ;0!MlPI»**»*. *P «Ktfl, 2tt»W. - 2 OSlcflfSSn*:*- 

D , ftftflfc 2X50X200 mm 3 ©-tttfcini 30 [0 0 4 1] X*^My-^©5teSaCiM^&o T*5 

WWreMMfcU @fb£^:/nirXT©iiiI$fc©ffiX ©t®i5mm4), ft§IJ2mml, XS©^;!/^- 

t^owHsn, miiMfltft&ne. ifttHrrssn?, tm+ciwn*. nnifttti o 

[0 0 3 8] No. 4©*t»tt» 8U* 2 0nmi©^WffiM OOrpm, &ttttktt2 0 Omm/minfcLfc. 

frofc EEffi*fc3 4 0-C£TMfcU *KMK:titJ*2 [0 0 4 2] *&, ttftMWtttfUKMftfe* 

mmSTffiffibfc. •B:ffl5©T*fc^«M*«ie>ii 1 tfC:tfc*tjT, No. 

[0 0 3 9] w*-&t»-a«#ttii3icwansa*#fo.4o 3, 5, 6#KWbT^i^&. &#K-nrT©mfle 

*K|£V»3)fSft*n*. 8ION0. liNo. «£©»£•*> 4 5 0-5 0 0 "C©^^ tK Bfi^©^l 

7©tm©SE-&»*^t>*tt 1 - 7 £bT«jRSn*. 2/3Cfflabft. *fc, «BW*HftbTV»«jai© 

&, T^5-C7ix-V>jtf>^^, 7^5Z-)A-7 [0 0 4 3] B 3 »^M& LT 3 - 3fttf¥<Dfttt 

m-&^w©aa^-&©s*sfi^JtbT«+^Ts&s. t^o, wM»«^6fttt*ri. 2 ©##-&3b-&®^^ 

[0 0 4 0] H 2 tt**J**M*^*j*ftwt-«MSHT?» 50 ^K*J^b&J:5KKlif*T?tfr&*nTVs*. I^Mbfc 



13 



fc„ mmm\z\t. 3-3 

[0044] «sicsiifi*nfc, as 

*^tr«fii«©«ffltt«W*6Al' (O) . *fa&L 
(A) , (X) &#§&©&« (O : St 

(No. 7-12) ©&g©$&ffi. X : aft#tft&& 10 



(8) 4»H 2002-346770 

14 

<o:«M6»©«£#iR*fc0*©»©i/2j»±» a-. 

mife*©ffl[i:#M#©#[Ofn© l / 2 £#*{#©«© 
(Jgffl, X : «R*t©tt«T) . (O:10%K 
±, A : 3*>e. 1 0%©$SB, X : 3%£HF) £Lfc„ 

&M<DM-&wm\z&L (O) , <x) -vmr. m 

y-^SM1i;#U. 5x4x3 5mm 3 

5i/ 3 fflai)t4i o fflb, *nx 

[0 0 4 5] 
[83] 







9IWSKIWI 


wvm 




ft * 


« 


A 


A 


A 


A 






O 


o 


A 


. o 




3-3 


o 


o 


A 


\ o 


#l/7%.»£ftfcNo. 3^d5t?^K. 


4-4 


o 


o 


A 


o 




5—5 


o 


o 


A 


p 




B-6 


o 


o 


o 


o 


mmH. tftfrflTCttflr. 


1-7 


A 


o 


o 


o 


#1/14%. No. 7#t?&»r. 


2-B 


o 


o 


o 


o 


»i/io%. no. s#T?iam. 


3-9 


o 


o 


A * 


'O 


ttl/9%. No. 9*T*8iKi. 


4-10 


o 


o 


A 


o 


#t/B%.No. 10^T?«»f. 


5-U 


o 


o 


A 


o 


#1/8%. No. llttiftttf. 


6-12 


o 


o 


o 


. o. 


#t/12%. No. 12#T«»U 


2-3 


o 


o 


A 


o 


#1/9%. No. a«T?8tffi. 


2-9 


o 


o 


: o 


o 


ffrlJt109t.No. 9#T?&»?. 


4-5 


o 


o 


A . 


o 


#1/6%. No. 5«"CiftW t 


4-11 


o 


o 


o 


o 


#t/10%.No. 


6-1 


A 


A 


A 


A 


No.1<D8ftf$«&T»*ftfl7/i m£T*&Rfc&. 
•##9%, No. j <BfcftE*®Tia»u 


6-7 ' 


o 


o . 


o 


..p 


#t/12%.No. 7*t-C«IK. 



[0 0 4 6] #t*^b*Jg^©if£*£^MfcJlT^3 

fits. ? n i/^;n?l^tfc^I&i«tttfe< is©ffi 

tno. 2-no. wwmm&tt<Dm&m\mi$.m'z>%o<D 

[0 0 4 7] »*#3Wlo.7-12Tf*S*&H:ffl2©ttft 

^C^V^o «3T«^flHiSOtbfc^. 2-2, 5-5, 6- 
6, 2-8, 5-11, 6-12, 2-3, 2-9, 4-5, 4-11, 6-1, 6-7 

WfcU sia&ste»€#* 8e-&«P©l£ft 



[00 48] (HlJSfll 2 ) Hl«g0IJ 1 ©#£-&-B«£rK<fc 

mthXMS<Di-i. 4-10, 4- 1 1 (DUZh&fr^* 
(£—#©«** 8 (t*^t>ft*J:aK:RUffSO 

S. fi&iUfcil 5mmt$5. 
[0 0 4 9] v'a^-gnmm, tf>g4mm, tf 
3mmOUMRliy-^4ftfflV>iate»l 0 0 0 
r pm, S«»ft2 0 Omm/minT'gr&bfco 



( 9 ) 



15 



[oo5o] 3)05 csvr«fc 5 \zrmm€m 

CD»-&*#atf *. 3*®'&T?«ft*Wil''Cat3©4- 
4, 4-10, 4-1 1 OiSa^fo^ffiVi*. «#© 
■*S5»4Safi«liRUT?»*. 3fcTfc-#©1£ 
*t 1 1 ***a«»«k5 1 2 fcttJfcU 

m-XOMttl 3£fil*, i¥W*tt»*3fttfl4T?** 10 
fl-SHSTTS. ^>^X5 t >!ay--;l'44feSi8^«^E 
0J2£N£-e&3. DIEKI 0 0 0 r pm, $£ftjtft2 
0 Onun/minTfig&bfc, 4-11 ©a^to^fcrJVi 

[0 0 5 1] (ftttfl 4)06 CasT** J: 5 KTfflH«f 

©*-&««Kir*. *«*-«*ft*Hfci/r*i©N 20 

o. 4, eK^UT/^-f ^©IMPftSBMrt'*. 2x10 
0x2 0 0m' tfife©JilB©«*f*P11**f 1 5fc&££ 
5 Klffitfa9Etetffc«, tt«©«»J#« 1 6 *#«£to 
T&fe*8^5©JCFfc**.k5fcifA"3"*. 
* ©tHMS#*N*ftv> J: 5 jMMt ft S V» ttMMMttffe' 

»*3T?H«*+£Hjrrs. *** 5 

5, ^SP©*JS^SPtt«)»fl^*-rSo z.z.y9->97& 

>«y-;i'4ftiStS»v'3 J^-S^ 8 mm, H>S 30 
#4 mm, *0g*tt2mmlit5. @gtl200 
r pm, $£»j£*2 0 0 mm/mi ireg^Lfc. 

am i ©^mtra^owifis-^^So '«i©i&*-&totfT 

[0 0 5 2] ddlM 5)07 \Zmt J: 5 KTVf ^H«f 
^©gj-8r£!yfrr3o /H^fflNo. 4, 10, 11 

«nfifi^i4{c?pi;T^sf§nsfe©t?ss„ 

-R;^JtbT^3©4-4. 4-10, 4-llOfi* 40 

;<w 7*r 1 8 (c/t-r -7nmz-t%m*n&±.<D%.tt^*t 

1 9S^-©J?S©^SKifAU JWrfc4fc!r©/M:/ 



2002-346770 
16 

J; 5 fc£ffifll £ RI«lc*Mi t&5i5 4 &mtv l 7 b 
T*K„ /vr:/©W*£J¥£*.J&*3TH5tU y-*- 
*s-&i^5tcif A-ri>, £©*■&, 5/-;n*ia*afc i 2 

0 0 r pmil/T»*af, /Vf 7±**/1-f :/©+& 
T?0feS-a , &3& t S*'frau!»»jfiftl 3 0 mm/mint? 
^©/"W^SflteT*. 

[0053] 4-11 ©SL*-a-fe-&f-^'' i "Ctt> 
H2tcf2«©l 7 5 c C8«FM©^«La&HMbfco » 
Mmna2t3i-P^5. 3&«K!fc»#i8SbTV> 
fiE^ff®©^*®^, SEMICJ:*I1I»«(E 

[0054] mmm 1 ~ 5 

*mmi>t^ *ffl*©ttam*:fcTc*H^-r*»w 
#©«•&, asw«*wicWDfttfH3ebT*jirr*HW 

«^©tt©JW««««^'bSWWlci?riBT?*D. ««s 

ww»*a*ftt>*fcfl^ft©»^fciwif«««*tt 

[Q 0 5 5] 

[5113©^] #3gHfc£*i«, 7^5-^A*^r^ 
[HH©HH*»KW3 

[01] %kMT)l> 5 -C'ASMffl T E Mlfttt Stp 

[0 2 ] ft*^fo*i«««#i«A^.a«t:«Hp?., , 
[0 3 ] miSliT;i/S->?A^©il6^a#^ll5© 

[0 4 ] «fe^fettj«WIl*Ste^*^»«H. 

[0 5] TiSi<««fflliW«r**ft« ! r»fiH. 

[0 6 ] mt&8tW&-&\z£.2>/U ^fWWatfcavrft 



[0 7] /x^^©W«BHft^*ft*«rr««H. 
[«F^©BiB9] 

1, 2 •••a*-&*>-fr©#littf. 3, 14~#S*.»*, 

4-y-;p, 5 6 f, 7 

®, 8, 10, 11. 13-H£*t, 9, 12, 16, 1 
15-PJif, 17 18, 2 




[06] 



[07] 

07 



( 11 ) 

[03] 



WH 2002-346770 



e 



c 





mUiBl W13^5« 2 50 (2001. 5. 2 
5) 

mmmiE 1 1 

[«IE|*I§] 

mn&i mmm 



#100~5X10 3 nmffe5 7;PS-l?AXa 7JP 
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ttM 2002-346770 



^100~5X10 3 nm-tr^ST^S^^AS^ 

MWW14] adfcfttt©^ SST, Si 

+Fe l.OX&T. Cu 0.2%MT, Mn0.05%£i,T, Mg 0.1 
%&Cf, Zn 0.1%^TS.o:Ti 0. l%ErF£-^WU *m 
iStiAU0 0~5X10 3 nmf^TJl'S-fA 

M$015] WC, Si+Fe 1.0%MT, Cu 0.2%^ 
T, Mn 0.05%^T. Mg 0.1%£TF, ZnO. l%^TR^Ti 

o. iss&t«#*u *mm*xmifi 100-5x10 

X10 3 nmSS^.SMTJl'S -fAXHTJl'S 
[»3}£«6] ^-&tt©i!>^< t*>-^, »*t-, Si 

1.2%6CF, Fe 0.7%ETF, Cu 3.9-6.8%, Mn 1.2% 
&CF, Mg 1.8%£TF, Cr 0.10%£CF, Zn 0.25%£TF, 
Zr+TiO. 25%mT£fr#b, ¥^»*tt««» 10 0-5 
X10 3 nmT$57;V5 Al^* 5 & <3 . JtJft 

MWB*7] Sfi-C, Si 1.2%aT, Fe 0.7%£TF, Cu 
3.9-6.8%, Mn 1.2%MT, Mg 1.8K31T. Cr 0.10% 
UCF, Zn 0.25%mT, Zr+Ti 0. 25%SJCF*^V, ¥ 
^ItS* 5 10 0~5X10 s nmX$>Z>7)V5.=-V 
A»£-&£, WtlSttft^B x 1 0 3 nmSi?L5l 

mwbhs] m&&tt<o'pt*.< si 

0.6%J^T, Fe 0.8%jy.T, Cu 0.30%MT, Mn 0.8— 
1.5%, Mg 1.3%ETF, Cr 0.20%£TF, Zn 0.40%m 
T, Ti 0.10%WT<£-^*b, WSSS^IOO- 

sxio 3 nmtfa&sT^sn^AS-a-^e.^o, m 
mnm$\ mmx, si o.6%^t, Fe o.bxskt, cu 

0.30%e4T, Mn 0.8~1.5%, Mg 1.3%ETF, Cr 0.20 
%$KT, Zn 0.40%£TF, Ti 0. 10%jy.T£^frU W 
iIfeg^l0 0~5X10 s nmtfeSTil'S-^A 

[UtaRJIli o] ttSHMt©-#*», SST-, Si 0.40% 



SKT, Fe 0.50%^T, Cu 0;20%MT, Mn l.OXETF. 
Mg 0.50~5.0%, Cr 0.35%£TF, Zn 0. 2d%&TFM.ZM\ 
0. !0XKT*ft*U sp^ttfttt®^ 10 0-5X1 

m&mz£vxm&znxy>2>zt*!®WLi2-?2>7)\'S. 

m-smi 1] mmx, Si 0.40%£TF, Fe 0.50%^ 
T, Cu 0.20%£TF, Mn l.OX&T, MgO. 50-5.0%, Cr 

0.35%&TF, Zn 0. 25%.£rF&X*Ti 0. 20%tTF£-&# 
U ¥igt$Rifc&#S 1 O 0 — 5 X 1 0 3 nmT?S5-5T;i/ 
5->?ASMt. WIS«*55X10 3 nm£@ 
jt5ijj E7JI/5-frA X«7;i'S — Ag£-;fe£ft*jfBgHa 

wm-smz j; o -a- $ nx w %z.t tr & tjv 

Si 0.40—0.8%, Fe 0.7%ttT, Cu 0.15—0.40%, Mn 
0.15%^, Mg 0.8—1.2%, Cr 0.04-0.35%, Zn 0.2 
5%£TFKX*Ti 0.20%£TF£l^frU ¥J9ttatt«**l 

0 0-5X 1 0 3 nm^57;R=fAlM)5^& 

fgm&wm&m\z&^xm&fsnxy*z>z.ii*!iiif® 

3] MfcT. Si 0.40-0.8%, Fe 0.7%-BJ. 
T, Cu 0.15—0.40%, Mn 0. 15%£TF, Mg 0.8—1.2 
%, Cr 0.04-0.35%, Zn 0. 25%£TFRtfTi 0.20%i^ 
T^*l, WiltSi 1 1 0 0 ~ 5 x 1 0 a nm-C 
SSST^S-i? AlMt. ^ttftttft* 1 5 X 1 0 3 

»*«14] «^ttO/>^<tt)-*dt, MM'!, 
Si 0.40%£TF, Fe 0.50%^T, Cu 1.2—2.0%, Mn 0. 
30%RT, Mg 2.1-2.9%, Cr 0.18-0.28%, Zn 5.1- 
6. l%RtfZr+Ti 0. 26%£TF*-&#U WISft'ttft* 1 

1 0 0-5X 1 0 3 nmt£57JI'5-l?AS^5 

tzv. mm&wm&mz&^xm&2nxy*2>z:i:%t® 

5] MAX, Si 0.40%J^T, Fe 0.50%M 
T, Cu 1.2-2.0%, Mn 0. 30%j£CF, Mg2.1~2.9%, Cr 
0.18-0.28%, Zn 5. 1-6. l%RtfZr+Ti 0.25%^T* 
ymttBJBt&lfil 0 0-5X 1 0 3 nmf*5 
7;V5-fAiMt, ¥^1W«5X1 0 3 nm 
-S ;P 5 - V AX ttT )V 5 = «> A M-£>& £ 

y^sn^Asa-a-^m^o 

SEft«)»*Rr«ft;«»*©^a: <t%ltt4, 7b 

5-f ^ - x»#-;p 5 <t o b 



( 13 ) 



mm 2002-346770 



matm 1 7 1 m$m 6,7, 12-15 m^-rm^ 
m$tm 1 8 1 mam. 1 ~ 1 7 ©v>-r na^^T, #r 

[0 0 0 1] 

[^©jg-rs&flsftw] #f£W*> 

[0 0 0 2] 

[3Bfc©t£«] fe*<D&*l*mo«Bft**illl*StT*J* 

fe<-rs^t^-e#si/-tf^ (#^¥1 1-17008 

8) , (»HBB62-64486) . T-ffnT 

-#J£Jg (#W^p9-192838) »«V>»KllftiH^rtt 
(#$12000-246438) ^fcS^OSfe/bnX^J&S 

(#882000-015462) fc&5<, — 
f [0 0 0 3] 

isawt <Di5mtfi3b o , *&a&&#i 5 # mfi(i^©# < ©is 

(tfl*.tf, ^2®X-/1-^^;l''>>#> ? ^A»?S*(l 

999)'[<Bn^**MWMM»-fe>*«fl> . *ea, p- 
ausna:^. *fc. am**, jeb. »aijftB*ttac: 

So 



[0 0 0 4] *%^©SM», TJRri'JAaTO©^ 

&mwfa sa#w * etc**. 

[0 0 0 5] 

fc< fct>— ^-O^ISattft** 1 0 0 ~ 5 X 1 0 3 nm 
3 ^-?Alii«S^ f - * 5 ■ 

,[0 0 0 6] X, #§gl3Utt, fc«££**©^&< t*>— * 

-5X1 0 3 nm-eabO, ^I^ftEioTg^ 

[0 0 0 7] 436931*, $&£**©'>&< tt>— 

^©WiHlfffiStSA 4 100~5X10 3 nmTSS7;i' 

&m&m\z ± o xjt^s nr. t^s c t £#mt-r & 
3 - # a a^^jg^i e & . 
to 0 08] f fcto-fefc^fca-wicHaafcraA*© 2 

■D©|»^ft#S^BS^^ , P-feX^feS^a^gE-& 

[0 0 0 9] MMX. Si+Fe ,.1.0JfttT, Cu 

0.2%£TF, Mn 0.05%'KT. Mg 0.1%£TF, Zn 0.1%M 
T. Ti 0.1%MTS^*l, SW^lfc^aPFW** 

[0 0 10] »*T. Si+Fe 1.0%fi(T, Cu 

0.2%WT, Mn 0.05%£TF, Mg 0.1%ETF, Zn 0.1%^ 

~f, Ti o.i%aTstti'- mmmihyfWM^^ 
«Hic*s-*©«»*©»»t 5 x i o 3 

[0 0 11] #9&m\t> Kfi-C, Si 1.2%jy.T, Fe 0.7 
%^T, Cu 3.9-6.8%, Mn \.2%&Cf, Mg 1.8%J^ 
T, Cr 0.109SKT, Zn 0.25%^T, Zr+Ti 0.25%^T 

[0 0 12] tiT, Si 1.2%^T, Fe 0.7 
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Cu 3.9—6.8%, Mil 1.2%]2CF. Mg 1.8%£i, 
T, Cr 0.10%jy.T, Zn 0.25%£(.T, Zr+Ti 0.25%&T 

KHfi©l6Hlc**— *©*tt»©*Wfc 5 x l 0 3 £iS 

[0 0 13] #fgW*. afiT, Si 0.6%MT, Fe 0.8 
%&CF, Cu 0.30%JKT, Mn 0.8-1.5%, Mg 1.3%^ 
T. Cr 0.20%fiTF, Zn 0.40%£TF, Ti 0.10%WTS 

[0 0 14] 4^Bn». lit, Si 0.6%tTF, Fe 0.8 
%&CF, Cu 0.30%fiTF, Mn 0.8-1.5%, Mg 1.3%^ 
T, Cr 0.20%JBTF, Zn 0.40%£TF, Ti OAOXSKT* 

IC*'*— #©*tSft©»»£. 5X 1 0 s ZMZ-Zfam 

[0 0 15] #5gMtt> Si 0.40%eTF, Fe 0. 

50%£TF, Cu 0.20%fiTF, Mn l.OXKT. Mg 0.50-5. 
0%, Cr 0.35%£tT, Zn 0.25%£TF, Ti 0.20%»T* 

— V^S^A^-a^K^T, ¥i§Mam®#Btj£© 

[0 0 16] ^ISMfe*, »*-e, Si 0.40%ETF, Fe 0. 
50%£CF, Cu 0.20%JEAT, Mn 1.0%KT, Mg 0. 50-5. 
0%, Cr 0.35%£*T, Zn 0.25%£TF, Ti 0.20%fiTF£ 

— -r^^A^&fc^T, qreiiAtfi&tfttftK© 

mm\z$>%>~ jf<D$k&m<DfflW£, 5 x 1 0 3 

m.m \z & % m-ft<Dmmwm8twm-&m\z ± ■? xm&z 

[0 0 17] #fgK«> SST, Si 0.40-0.8%, Fe 
0.7%mT. Cu 0.15-0.40%, Mn 0.15%^T, Mg 0.8 
-1.2%, Cr 0.04—0.35%, Zn 0.25%£TF, Ti 0.20% 
KTS^tU ^g|5^Al<i:^W5i?FM'i3* i e»^-57^3 

[0 0 18] 4ggHI£, Si 0.40-0.8%, Fe 

0.7%jy.T, Cu 0.15-0.40%, Mn 0. 15%jy.T, Mg 0.8 
-1.2%, Cr 0.04-0.35%, Zn 0.25%UIT, Ti 0.20% 



x l o 3 ilSii.sieHR:**ffi*©SW39 t K«(f»lWS'&J*' 

[0 0 19] ftfiT, Si 0.40X&T, Fe 0. 

50%&TF, Cu 1.2— 2; 0%, Mn O.M%&CF, Mg 2.1—2. 
9%, Cr 0.18-0.28%, Zn 5.1-6.1%, Zr+Ti 0.25% 

[0 0 2 0] *mW\$, mmX, Si 0.40%BCF, Fe 0. 
50%UTF, Cu 1.2-2.0%, Mn 0.30%£TF, Mg 2.1-2. 
9%, Cr 0.18-0.28%, Zn 5.1—6.1%, Zr+Ti 0.25% 

it^Wi6'©ffilB^i&S-*©^igffi©gPWi:. 5X1 

^xm^n^^t^mmt-r^. 

[0 0 2 1] ?J£IS£&&#(1 0 0-5X1 

0 3 nm-ej&5M7;R-fA, T^S-^A— ^— V 
^v"^A*&&, 7;i'5=fA-V^>SM, 7 
A T^Sn^A— °*{f 

— V^S^A^-fr&fc^T, -etl6©F«9, 2t3©M 

[0 0 2 2] '^**tta««l O 0-5 X 

10 3 nm©^Ht&S7 ; E;l'>'TXffi^S»:V^7Jl' 

«#-;i/s;h£«k:j; D«tt«^?-f 

8S£X&»AU£:£. flFK b < «400~500 t C©MK^ 
[0 0 2 3] *R«& M7;i/3n^A, T^S-^A 

fc, 100-5X1 0 3 nm©^i8^* 

*«tt«#**rra»*rt. Mfai^i'S-^A&j;** 

[0 0 2 4] *^it*B, T^5-e7A— ^— 
•>A^-&^, 7Jl'5-W--7y*>' l 7A— >U3>* 

*t, ntt25L*fct3*B©tt7;PS=»>A*J;^7;l' 
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#s b < ttioo~2oo , c©auET?wj»«raian* c t.*® 

[0 0 2 5] *56W"Ctt. 7;P5=«>AiStm«*S«fls 

vvrn#©»^©+^*fc^^©ifi#*fc* 4 ^ 

[0 0 2 6] jpKWttt6tt. #*¥7-505090#41ti[te 

ww* c tic* t> *iw(0»T?*ft KMuaaT© 

i*»i£D, &K$*nx^K:ffiMb£ig£LW#J©& 

m\z.^xi»wrt %>z.ii\z£.K)t£'&, mmm^m^ts 
[0027] -a, wimhtc&viz, ^mmmwrnn 

^DtXOiWKJ: 0 7^3=*Aitt»Ttttta 1 o 

999)taa)^n**m»f!«w»"fe>^ffli) . i^^fc* 1 

6, »§ii©^S, »<Ett^©t-«SLV^&%«M 

t-sz:£*«Tftf, #*s»t*©fliifcfciKjeaftTv» 

L J: 5 &J^©I!UIM¥I?. JWMWto 

[0 0 2 8] T*5=9AaS*T»OI««JII#H*&tt..* 

giftrnfiefimR-cgsua© 2/3 kms u 660 
[0029] ^rcmmmwutmrn-r^muommmu 

^©*f^»ta+&fc'h3v»»t»ft*>"3. Wlc. 
tfc&q^fcSHftft^tt^Sfc * *^ k - > lye* 



i)»*D*«fv>. ±E©jwMii^&©«nfc3&*tt, * 
ftttic, 3pj4UMkft«t. 1 0 0 ~ 5 x 1 o 3 ©ttB9£ 

-><J 3 *J:yC7;i/5-9A— 1146— 

[0 0 3 0] 7;V=-^7A— ^— ^^>">A^-&^, 
7;i/3-^A— YjT^J'W- ->U3>^, 43j;tf 

7 5 — ^ a— mis — v ff^vh. mmmm 

[0 0 3 1] »^HBft«tl/T-»»*'^tt^T«*tt 
Jft*rt©3^**Rtfflfift*©«»*J:0fi»"r«t* 

fc * © v vrn# ©*mj»t?»£»*!«w w £ 

[0 0 3 2] 

[fglW©§«i!s©^*I] (HWJ 1 > * 1 tt*3SWK«* 

eeRtm©^^ «*%) t?**. t jit 

<^A (No.l) , 7JI'5— #A— Sif^ 
(No. 2) , 7;i/3-«?A— 
& (No. 3) , 7*3=9A-'7y*S'*A*** 

(No. 4) , 7;P3n^A— V^v'tfA— '>'J3> 
3KMk (No. 5) , *J:Or*3=fA— ffi*&— "7^ 
*>"2A?iV&& (No. 6) ©ft^at&SUfcS&iWW 

»t, «'&©*§!!*£& (B<nn6U) *#u fl£Mt£ 

fc*v»T, &«t>tt£r*¥tt, iB«Wlc±«©*f»lc* 
"bffiVi^SEW&WH- (No. 7-12) fc^-To 

[0 0 3 3] 

[*1] 



( 16 ) 



2002-346770 



•fe m it m ul j<Mt%> 







Si 


Fe 


Cu 


Mn 


Mg 


Or 


Zn 


Ti 


Zr 


A! 


i 
1 


fcfiAl 


0.19 


0.23 


0,03 


0.04 


0.03 | 




0.03 


0.04 


_ 




o 

t. 


AI-CiJ-Me3& 


0.52 


0.65 


3.8 


0.51 


0.48 


0.10 


0.24 


0.09 


0.13 


as* 


3 


AI-MnR 


0.60 


0.72 


0.31 


1.22 


0.34 


0.09 


0.25 


0.11 




as? 


4 


AI~Mg& 


0.24 




0.09 


0.82 


2.78 


0.14 


0.29 


0.19 






5 


AhMg«SiS 


0.59 


036 


0.11 


0.12 


0.82 


0.09 


0.11 


0.10 




SUSP 
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Ai-Zn-Mg& 


0.28 


0.34 


0.18 


0.31 


0.9 


0.24 


5.1 


0.21 


0.24 


wm 
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«Alt 


0.20 


0.25 


0.04 


0.03 


0.03 




0.04 


0.03 




Aft 
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AHCu-Mg^t 


0.50 


0.7 


4.0 


0.50 


0.50 


0.10 


0.25 


0.08 


0.12 


5S» 
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Af-Mn&t 


0.61 


0.7 


0.30 


1.2 


0.35 


0.10 


0.25 


I 0.10 




S» 
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Al-Mg&t 


0.25 


0.40 


0.10 


0.83 . 


2.8 


0.15 


0.25 


0.20 
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Al-Mg-Sl^t 


0-60 


0.35 


0.10 


0.10 


0.80 


0.10 


0.10 


0.10 






12 


AHZn~ME&t 


0.30 


0.35 


0.20 


0.30 
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0.25 
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0.20 


0.25 


an 
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No 
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$AI 


720 nm 


292 


9 


2 


Al-Cu~MgS 


2.1 Mm 


520 


10 
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AHMn& 


1.6 /im 


360 


s 
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AHMg& 


1.0 


502 


5 
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AI~Mg-Si& 


380 nm 


355 


5 


6 


Al-ZrrMg^V 


1.8/*m 


620 


18 
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ttAlt 


84jim 


110 


8 


8 


Al-Cu-Mg^t 


53 fives 


408 


10 
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Al-Mn^t 


72 fitt\ 


205 


10 


10 


Af-Mg&t 


52 fim 


295 


12 


11 


Al-Mg-Si^t 


58 //m 


308 


12 


12 


AhZn-Mg^t 


64 


562 


12 



[oo3 4] m.m^m&t. ^msiMm^T©*)© 
l no. 8, li.notmoWEtfttfB. ®& 

[0 0 3 5] HllC^^JtLTNo. 1 
zS-T. 2 OnmT^So SlKitWIi 

«2l'^-T-/D-feXT?#^Snfc. No. 1~6©»£ 

o. l^it/No. 6©wpna. s-r^wjnxT?»s 4 

mmfciUXUiteK***. JJri£©*flraET*5 0%©*& 



WSBf^©ja*T£ET^5 0 ^©ffiM^fT^o 
l^^^tlT, No. lT?fc:8lM#;K No. 5 
T?«61M ^Hfc&igbfc. No. 2tNo. 6©W 
«, ^WEE^Tff^ 5 Onmibfc^Oy^tm^tLT, 
3 4 O^TmWBEMSffofc. ff£2 mm*-e 1 /IX 

[0 0 3 6] 

[3E2] 
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[0 0 3 7] No. 30^1^1 IC^LfcttJ&atf:* 

b, SUSSOfiO^tttiC. SUS304M 

>f (MA) ®S-rS£ifcJ;03&jqiffr*£#£. *P 
Xf»©K*tti^ 1 k gT&.So MAMift*£#$m# 

lc*ft**=:>ifU 4 5 o x:\zl3mmt u^<. mm 

V , 2X 5 0X2 0 0 mm 3 ©^tS^*PX 

fc«k0MHW$n 
[0 0 3 8] No 



s*^#e»ns. 

4©W«, 2 OmmO^WEESS 



frofco ffiJli»K3 4 01C*t?aiflftU *RWIC«*2 
[0 0 3 9] #it-a-t)itJg#««3lt^an*ffl.*--&t3 

«icfev4tdt$n«. si©no. itNo. 

^, t;p5^^a— V>#>&-&&, v 
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[0040] 02 immmwm^Wi^ir^mmx^ 

[0 0 4 1] lJM»«y--»KO^ttiQSfcftoT* 
pt^5mffl4>. ft§li2mml, ^©^a;!^- 

0 0 r p m, #IK£&fc£2 0 0 nun/mi ntb&» [slis^C 

[0 0 4 2] Sfc, ^B#CDS5-&mKllSt), 
lHR©T#fc!IMt#*«*&tf ^iKi^T, No. 

3, 5, 6mzmhTmmvtc s-grtf-mT©m« 

4 5 0~5 0 CCCO^ffl^feO, BS;&©*§ 
2/3l«tfc. «Ktf*HJebTV»*5£«© 

«t**t.6 5~9 5MPa©III:S^fc. 
[0 0 4 3] @3fcm*#l£bT3-3®H§f¥©^!« 



T*3D, NfBXM**&MKttl. 2 ©#£-&*>i3rffl£§S 

&. *Bt*fticHu 3-3»^#©»»»©tt*eatt 
3. 2/imt, «*<!;©»*«** <j&*>. *Jft9t#& 

[0 0 4 4] SESfcSOfiStlfc, #§-&t>-arS-&i£^© 
S?-&SI5©fFfiS^**«ifeT^-ro ffMBtt*«ffll*WE^» 
*-&t»flfia*©*ffltt J WIW*6AL' (O) . Mte&L 

(A) , (X) T«*U JS#S$©*iS (O : it 

^©^aSH^Atm^T. A : 5Mm^e.#ffi©ffl^ 
U (No. 7-12) ©El«©$£B> X : ffi#Wiig^ 
±*J;tf»*Wfc#UBfcfctt^©*&> « 

(O : tt»ft©*£««*f©li©»© 1 / 2 £Lk, A : 
«g||©ffi£#Mfcr©ffi©ft]© 1 / 2 * S#M*t©ffi© 

ten. x:#mm©«wt) , mtmn (O: roxa 

Jt, A : 3#*6> 1 0 %©teffl, X : 3 %&Tf) £Vfc. 
»^»©«MnHB»JSt^ (O) , (X) TTSW. IK 
^#©gi?StSlfe«, *9M£iP | tefetal& 1 5mmiOg^ 
gfl£-^#.> y— 1 - 5x4x3 5 mm 3 Tfe 

*^a^— #*©tawt*ts^«^6«iowV' *n x 

[0 0 4 5] 
[*3] 
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o 



o 



o 



o 



E SB 

51 'ft 

1 5 



[0 0 4 6] #^fc>*SE&©iS&S£^WfcJ!/r#-£ 

trNo. 2-No. 6©»&a#*©S^«^A1-£%©© 
ftjMilTSs. no.i©«7;p3— c/Aia^tKK^** 



[0 0 4 7] i^^^o.7-12T'*5J»-g-ttfflS©^Si 

±^V> 0 &3T«llt'&Wtt*0£l'fc* t » 2-2, 5-5, 6- 
6, 2-8, 5-11, 6-12, 2-3, 2-9, 4-5, 4-11, 6-1, 6-7 

«{fcU BHft»£«*#SC£**T?** Jg£gR©3Slffi 
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[0 0 4 8] 2 ) HM^I l 

s^-r. eie:-e«> m4\zm?£.5\zmte&t>i£t&&* 

«fcl/T*3©4-4» 4-10, 4-ll©a»^b*ft 

#©;|£*t i o &b^, j»pa*.»*3T?#***«iasrr 

[0 0 4 9] '>3J^-Sl2mm, bf>g4mm. If 
>6S 8imn0UUI«y-*4 ftfflV»HteJR 10 0 0 
rpm, f£»Mffi2 0 Omm/iniiiTj£-&Lfc < , 
$ tt 3 mmgl?, T©«W 8 Ktt 1 mmgffi©$j£ * 

gr®©^#®M§, s Emz^mMm^Mmm 1 © 

[0 0 5 0] (§Sjffi0fl 3)05 IC^-T <fc 5 KTHH^ 

©*&**»rra. *»&T?«ftss«i:UTaE3©4- 

4, 4-10, 4- 1 lCDtt^-frto-a-SfflViS. «*J© 

^■mitmmmi tmcx&&o ee-c, st-rfc— #©« 

Ml i*«E*a»J;5lc««oS»t#»i 2*«kjgU 

(&#©«**• 1 3£«#, if M**t»*3Rtfl 4T?=&1£ 

M^Hj£-rs„ ^>^x^>®iy-;i/4^^«*ffi 

$12 tRU-eaS. IgtlOOOrpm, ^tt^«2 
0 Omm/minTS£bfc„ 4-11 ©Iff*.**)* fc^W 

TS, &&tt&2ieit©i 7 6T;8itm<E>mMBas& 
mmvx^te^ifi* m&mmvmmm. semk± 

[0051] (mmm 4 ) a 6 Ks-rj; 5 fcTaat## 
©»**stHrr s. #»&Ttt«*« t ut« 1 ©n 

o. 4, efctf^T/MrAD^ftSBBrt'S. 2x10 
0 x 2 0 Om 3 •*8cO±E©«#*nWW 1 5 left* J: 
5t*tf®Stfct, tt«©SW-3MRl 6 

1 7 ararrs. gi*K*Hjgu as tews*. 
*. ^©^^asawwrBtefrt-s. ^^>^xf 

#4 mm, -€•©«$« 2 mmili-T So mjg$U200 
rpm, j^Sjjgft2 0.0 mm/mi ntrjg-&bfc. 



ttft*fH©%4Wftik SEMKJ;*IH««*B:SJ 
[0 0 5 2] (HM^J 5)07 CjRrr J: 3 K^-f 

#©»^*assrr*. ;w^ono. 4, 10, 11 

UglMM 4 DTfjs®! £ n£ t> ©T& 3 , 
ftg0S<LLT*3©4-4, 4-10, 4-llOffi* 
■a-to-ar^fflViS. ^-/1-f^roSSttl 5 Ommt'SS. 

1 8 ^ft«ic-HHE^n«±©sw-**r 

1 9 £-£©»£ ©¥#8KJ?AU fl-#KHIto6F©/H:/ 

2os#A-rso «§jgst5) #sn#>ftv> 

T*5<. /W^©M«*ifa^A3TrH^b, y-JP 
£S^>K5 JhifA-rs. £©»&, y—MSmUW: l 2 
00rpmi:H»Sf, /t-f ^fl^/Vf 7"©* <> 
TlllKS-a-^^SS-&3aiS^»jt«l 3 Oram/mnX 

[0053] 4-11 ©ffi^fc-BrlC^ViT^, 
«2fCia^©l 7 5 < C8NfW©Nf^Mia*^ffibfc» Jg 

s&Bns©3&i*KiK0k semkj:*»»«*e 
2 , 3 ©isstrasi©^*^?-*. mom®- 

[0054] mm i~5 xftm.totzmt&mw&&Jft£ 
+ft\zmmx%z>o 

[0 0 5 5] 

t&<, c©«^*^w±, feb<tt^©m^a^tm 

[01] Mi7^5-DAlM©TEM«fe 

-r^S0. 

[0 2 ] «*#to*j««ii««^****^*»aH. 
[03] m&M>Tfr$-v ffi® 

[04] ftta^to-a-j>JWlJWjE#*S!**'«"**aH. 

[0 5 ] Tmmmmwm^m^-rmmmo 

[0 6] #«{«*W5^K:J;*m^'fP«*at«*"«"«* 
H0. 

[0 7] /^-f ^©He*(Eai*Mft-&*«*»f«*«H. 
[^©SiM] 

1, 2-a*#b*©«KW, 3, 14 

4-^v-;i/, 5 6-gj-ertf-F, 7-S6#»f 
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pS, 8, 10, 11, 13-W. 9, 12, 16, 1 
9 ...g^^M*, 17HK#W\ 18, 2 



(si) int. ci.' rnsmn 

C 2 2 C 21/06 
21/10 
21/12 

// B 2 3K 103:10 

mmwa mw 

*«J»BSc****W-tTBl#l-9 * 
5S6*t B &®fPJ9? B £W92Br Pi 

^SBStW^c^BT-tTi l#l-*§ W 
jS^lfc B 5iSfP0r B HM$m to 



F I T-11-Y <##) 

C 2 2 C 21/06 
21/10 
21/12 

B 2 3K 103:10 

(72)?gui# ±# m± 

*«»HAT|I***«r-tTBl#l-9 
SCAtt B StftffJJf B 3tW^Bf F»3 
F^— 4E067 AA05 BG00 BG06 DC05 DD01 
4K018 AA15 AA17 AB01 AB02 AB03 
KA01 



